Inhibitory function in two models of chronic epileptogenesis.
Although drug-induced disinhibition is a potent method for producing acute epileptogenesis, data with respect to possible disorders of GABAergic inhibitory function in models of chronic epilepsy are incomplete and inconsistent. We examined rat models of cortical post-traumatic epilepsy, and epileptogenic cortical microgyri. Results suggest enhanced rather than decreased inhibitory function in cortical networks in these preparations. In brain slices from epileptogenic chronically isolated cortex, the frequency of spontaneous inhibitory postsynaptic currents (sIPSCs) and miniature (m)IPSCs in layer V pyramidal neurons is increased compared to control. In the epileptogenic zone adjacent to the microgyrus, both spontaneous and stimulus-induced IPSCs are larger in amplitude than control, and the frequency of sIPSCs is more dependent upon glutamatergic excitation of interneurons than in control layer V neurons of homotopic cortex. Immunocytochemical studies show that there is enhanced immunoreactivity for several proteins in GABAergic interneurons of chronic cortical isolations, and suggest that there may be sprouting of GABAergic axons in the area of injury. This conclusion is supported by anatomic data showing an approximate doubling of the number of presumed inhibitory synapses on somata of layer V pyramidal neurons. These anatomic findings are consistent with the increased frequency of mIPSCs on these neurons. Inhibition is robust in both of these chronic models of epileptogenesis. Increased inhibitory electrogenesis might be pictured as part of the epileptogenic process, e.g. a mechanism for synchronizing the discharge of pyramidal neurons, or as a compensatory mechanism that might prevent the development of abnormal activities in some cases, or limit the intensity of epileptogenesis in others.